ABSTRACT
INTRODUCTION

38
The opportunistic pathogenic basidiomycete Cryptococcus neoformans is an encapsulated yeast neoformans can defend itself against the onslaught of macrophages through non-lytic expulsion 56 (8, 9), a process that involves alteration of host cell Arp2/3 complex-mediated actin 57 polymerization and phagosome pH (10, 11), thereby allowing the pathogen to survive and 58 propagate within macrophages. C. neoformans-activated macrophage often displays an M1-like 59 phenotype (12) whose polarization is highly plastic depending on external signals such as 60 cytokines (13). C. neoformans intervenes in the polarization of macrophages by using Ssa1, a 61 heat shock protein 70 homolog to drive macrophage development toward the alternative M2 62 phenotype that is defective in the fungal clearance (14). These processes impair the host innate 63 immune system and promote the invasion and dissemination of C. neoformans in the host.
64
The essential role of T cells in the host immune response to C. neoformans has been well-65 studied using T cell depletion mouse model (15) (16) (17) compared to the non-infected control (Fig. 1) . The relative expression levels for other cytokines, the most virulent C. neoformans H99 strain (115 ± 12 pg/ml). This was followed by moderate 116 serum IL-17A level observed in the mice infected with less virulent environmental strains, S48S
117
(89 ± 3 pg/ml) and S68B (75 ± 2 pg/ml), and lowest level of serum IL-17A was noted in the 118 mice infected with non-virulent strain H4 (24 ± 1 pg/ml) strains, compared to control uninfected 119 mice (<20 pg/ml). The level of serum IL-23 was also elevated in all C. neoformans-infected 120 mice, i.e. H99 (67 ± 5 pg/ml), S48S (78 ± 3 pg/ml), S68B (36 ± 1 pg/ml) and H4 (47 ± 5 pg/ml) 121 compared to <20 pg/ml in the mock control ( among the splenic CD4 + T cells compared to 6.1 ± 0.6 % in the control (Fig. 4C) . stayed at 657 ± 92, a higher level compared to 473 ± 119 in the wildtype control, whereas CFU 170 count in the brain was 237 ± 39 compared to 133 ± 30 in the control mice (Fig. 5B) 
244
Quantitative real-time PCR. RNA was isolated from cells as described previously (7). 
